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m t toiBKcsttJi £^&gftm^#sm;rij^*c , 
■mz, a i §r#tf m i ^g^M*f&f k , m i ^awt 

MZtLfcfflSr?mtfifcftt>ti, BofBm 1 OMftW^fls 
[ If 2 ] n S!JM3fij¥^E*JI t P SJSflSIWMMIc 

A 1 £-£tf Jg 1 ^MHMNWMI t.mi <?>mc 

x. owm%tLX^&z.t£fflib't?> 

3rfc. A 1 fc-frtrgf 1 ^^BftMNKttl k . SfS 1 OJfcffc 
^^«tlM^M : 5:-i.^20ffi^^ft® k aq» 
JBSiifc]IH^JBa*Ri*&*u HffiS^l«OMfl:iBj¥^ftc 

SMHIMfWKWf-. 

[fft£JS4] 1ulBj@^®«nMM€%*##:®. is 

iri <7)m.{mi l &&#mizt^ pm^is 1 ^aflsB^i* 

J9J: *) £>a l fSA&^x^ v ^«¥»*Jift^rr & Z 

k -r&it im nnwvfixfr 1 ^tia 

J:t^pffia^bfimi!WMRWrt»tt6#LT4i?)x. nfflUt 
*OJlJ?^i ^ k Mi -T l TMA <nft<?> 

JI» *7ti»a^2^g-fE%4 £ »#il«f*i^v^^ft3&»- 

*tc*a *i£ z t zmkt^&mmm 1 5 oi^o^ 

h mm 0 . 3 ju m jaiTfioJia , ^rwhss* k— r § tix \ ^ 
%\ it y ¥ -ymx-hz z. t mrnt -t s msm 1 ns. 
6 (oftwrtvfr 1 mzw^nmikWEmm^ . 



[ftsa 9 3 friam 1 ^aMBft^wwHss* a 1 , g a 
1-1N (o<x<d io^ro. otb^2«s4«^#; 

JB^'G a n X K> i fc ft#Stk -ri»if*JH 1 B^8<?) 
[000 1 ] 

F) . SLD (X— ^S^y-fej'bjrf sfr-p) s 

(IniAijGai.j.jN, O^X. 0£Y. X+YS 1 ) 
[0002] 

Tsarcogmii 1 7miB£Lh*aa6 l/s ^ t 

L3^ ( I CNS ' 97 T , October 27-31 , 1997, P444-446. 
RX/Jpn.J. Appl . Phys. Vol . 36(1997 ) PP.L1568-1571.Par 
t2,No.l2A,l December 1997) . gpkm&imb LXii 

iryr-jTmLtiz, &im&B&zitfcs i o 2 mz 

if LXWR&tkZtUZ n - G a N ± *)% 
S5^Jl$aT^?. <, ( S»iJpn. J. Appl . Phys. Vol .36# 

m) 

[0003] 

[0004] l/HWWSBBWKHn^Wltf, 1^- 
d £ fc ti. P—l?*?/SttT4 < LED, SLDf.ffi 

<F>mitm^tm=tt<zi>mmx* . ^^T-ftms^,* 

[0005] 

^commn^b lx 3 o^ssa** 6* «3 . *<m 1 

*>J:^paS'fb^#»fta^p ( g«^< t fc— a 

i sittfrn i ^si^^i#Jik , n i comitwmm 
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m t Mm&mq- wmwmmwm t amm § tut 
mtemm-uz-oivz. a i <^^&ffi^<^h ti a 
[ooo6] m2 commit. mm<offimcvmitm*mfo 
&< k ii—mz, a i z-ttsm i com-im^mftmb s 

& t^ii-c , < «t a izmmz *u: v £ t 

[ 0 0 0 7 ] m 3 OMttfct, *t>«F* L VvKJflTC* o 
*10JS«fc||52«iR«i:*aWL-&*Htfct»WT* 

wmtw&mm<n>n<7>>j?%:< t *>- ar^ a i *#tr 

0. Sfete. ^j@^JIte#4ft&*SmM££fi5E-f£ 
^ffifte»TI>teo;fiT. J: a 

[0008] *mfflcr&T<7>mmiz&^T , maw? 

#teRftMi*ii 0 . nMcom 1 ^«^#:Jf te 
lis p W«J» 1 ofiHfciftr¥#«dl J: 0 A i aUUfctfJr* 

[ o o o 9 ] $ fete. ^x<?>mmm-minww.imi 

tJO. niite^^M^Ji^cTjMffi ot>, pfflite* 

[ooio] £x wmm?mi,ztemmm : k&fet&^ 
ms&-k±*ixz5 o s *<&Fmisiffi i «a-fb%¥#* 
js. ttzizm2<Dmfcm^fom<oft(o^-i*tii)^i f z 

tt, m £tf nilffl^fttfcM, Si. Se, 
O, Sn, S«OIVBS7C*T*0. PKWftT 
feilfcf. Mg. Zn> Cd, Be. C a^c7)IlsK7U3fl£ 
(HIT. nSSflSft¥3iEftte*4*LS^*H»*H 
, pM^fc%^ftte^tii£WHa£T?-fe::?°;? 
-k^a. ) 

[0011] ta£jS»?««iSffiBteSSfiLfcMte»«. 

o . 3 .u mjar<ofli«, TRKfca* h -t"s*lt v 

mfilT, £fete#?£L<ii0. ljLtm£lTteiraW-S. 

Tfist±#tensL=5rv^ minsftffl*m#mmL< 



MttM^ttWf <d;J«3: < k i -^te&fur J: v #a 

te^UT. TVF-TkJi, IHfiCTKft&K-rL 
[0012] *fclfiffij@«^*#$S^te»L'tJBiac$ 

tix^^c\t£*mtk~t&„ iojiatefitrFJio^Sf 

< k **S«H«c»LTJRjiW-* k . MtfiV— r 
kSraft^-S-Ik^T^So 

[ o o 1 3 ] $ fetetfc. wism i oom.iffln¥mftm& 
Ai x Gaj- x N (o<x<i ) io^o; mm2cvst 

GaNtGaNt^l^M-fctSi:, A 1 ffiJ&Jtg* 

•adftte^-ciKRte, — *<»5»<o^rxaai<?!)**siBB[ 

f^iV^T'. :feg^f±#^teiB^iV\ ifcAl 
G a N tett^TJ^Mt^av > G a NJf^VS' >y 7 r 8k & 
&«T\ -fOitefigS-r^A 1 GaNJf^M B B H tt^^< 

=Srl»Mr&itefc "5 , ^#k Lr«Sfttt«Sv 
[00 14] 

nMfomKffimz^mmmMX'h *> , m^wtetii^ 

M7, 10 Jin, pmw<omimi¥m#mizif&zit& 
<r k lv^ x ^ij^ii'L e d . gym^-co * a %m 
^ffimcomitmmgtmTX'it. i &-$*Li>nffli f z&& 

+te^S-tt*iff 

[0015] «gl&?£fi§j£-f Stft 1 ^S^^^Jl 
(4. A 1 *-fr&JMbfe¥*flEs ^^t<(4H7Ql H H H ^)A 
l«Ga,.,N (0<X<1) fc-r&kjgfittwfiv^eo 

S«¥**kffljS* j a^{4k*(?)4 a^rfcOTi 

»4i< (4» 1 commmmx -v 
7°x^;^'-^/Jn§ ^mm^mwh LT, I n Y G a 

i-iN (O^Y^l) SrSiR^. We^GaNhf 

&kmi>$g&m i &<%&. fm=?mi±A i Ga 

N k G a N k -CmOfrZ k , Sh^^V^G a N*fc<* 
^rJBfOid^fffflSLr. A 1 GaN&3iSattH<« 
^f-# S . ifc*— IU¥3^ 100 ^-y^'x h n-AH 
T\ Sfete**L<ti7 0*y^XM3— 

t < t4 5 0 jj-^^ h n-AOT^fi-ffcWNMWi 
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#KW*rFk5:4fc«>fc:, A 1 GaNOi^ficfiC 
^^"/^^AO^-T^STfe. ?7-y?#\A4£k& 
<IWJIKJS«*CS5. 

[0016] *mi<7)mi<7)iimviz, mm^mx <o% 
ifrioA i mm.^^m^zmm-^ izm^X'hz < * 

^SfS^fk LTGR I N (gradient index waveguide) 

mt -t& k , JStt«o^iiA l ffijfcco^tMWfrc 

WMBtiHSTth. H2fc. HlOnSf^7^bS77&>4> 
p{II? ^ >y h'Ji 1 0it«x*;Mr-A>' KBI*^. 
H2<50j;atnM^7>y T*JB7. <tl>'p{I? 5 -y FB 

i o ^^sstts 7 (cm* * -cfc. is i <3SfH#fmwi«o 

vzr^^-z^z < LT . GRI NUit^flW* 

[ooi73 -BHzyrn^mmfew?*? F»i, 
?Stt« «fc o F^> 7n*K-*** < 

JUS A 1 GaNtf) i 34, A 1 £4^£jMUb¥*flc 
J^MV^n^. A 1 GaN«^ ?SfWfcc?5]B*f* 

ts a i siAjtfciK-rttff ±v^{iaiawi=»^To 

A 1 X G ai . x NttXffi*ycS < 
-5 T . 9 <? </ ? s^A 9 < 3: 4ffil*Ifc:& 4 . 

^<7)*r«>, FJI£A 1 ?I^Jtc^A# ^A 1 G a N 

X. k* 4. . A 1 aAttftWtett 0 . A 1 x G a 

■?-*«W4ri£«Sli-*ii:tdltUv«|ftFfc2&S. k.1 
at, GRI NffRti;^& k s A1S 

3&*/h$ <$ro-c^4fcft. itfWiteA l Uft^«V) 
k ^Jg#T^it£ At < "CjS £> OT\ tSAJSm***; 

[0018] £tz*wM<?>m 2<ommxu, mm-m& 

944 nffll^ 77^17, pM? 5 -y KJifc***LS F 

Si. Ge, Sn > 0#*fflV>£> 
m<7>T?4zy°?—tLXimg. Zn. Be, Caffl 



p ?9 >y KW£*H8* fc Lt\ -^i3t&?H^4ti.g. F 

. T^*7-^-»KtJJdl5fcVhS 
HJifc J 4^ttJf}S$c^i&)|&^4 < 44 OT\ 

mi.xte£k&&£\>\ ^tz^mmmm^^m^ 

N ppf ? 5 >y F*TiS^£J*X,rt3«&fc-*- 
4k. *SA^fi^5rV^ffltt»e«j«*'r**fc«>ic. 31 

WJEi>l«<44. 

[0019] ?mmi± a i fr-atns 1 

a*— #oJB b"-7^4 i (c J: , S^if 

[0020] ^ifMH^k LTii nffij^ 
9>y FgiO«^Ji-ei x 1 0 1 '— 5X10 2 »/cii3. $p 
^L<li5xi0 1 7-ixi0 2 » /c m 3 <?5tEHt=i«S-|- 

mo. SMm&TXlt, lxioiVc^HT, Sfefc 
^4 L < {4 5 x 1 0 1 s /cn8£[T{£i(SE^-4 . 3rfc 
-k LT S i tffl^ftift^, G a N7 h U -v ^XTlft 
<?> S I M S K J; S^ajfiB mtiS «t 5 x 1 0 1 s /cnP m 
m.XfoZ>. —7f, T^-feT^-O^. ptU^5>yKJI 
CDS2«®«iD*^r, t?HT'lxiO"-5xi0 21 
/cm3 s SF4L<{45X1 0"— 1X1 0»/<aP<OCT 
(CM**-* . irtriSttflfifiS. WitfKfflffFS^RK 
^aUSIRtt 0 . 3 ju mOT-Cti. 1X10 1 9 /cm3 £J 
T> $ & L < fi 5 x 1 0 1 3 /cm3 JilTtMS-T 

7t:ffl!l^^triaS* s 1X10 1 9 /cn3 i 0 *>^-v^ k . 
©JK^ < 4 9 . BBfll**ttT Lfc < < 45«(6jt$. 5 . 

5o 4*3T^-fe7'^-LTMgeffl^?t%^. GaN7 
h U v XT-iifeO S I MSt^i hfaSmmZiS 
XI Ois/cmsaS-e&S. 

[0021] Sf!305S8!k3\ *^BJi^ft^0S Ll^S 

xh *) , nwf-m<r>^m\m txh& coxmm-t & . 

[0022] *m&m=?<?y±% 4#1tk LX, 3-XCD 
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h A 1 Z&tfm 1 C7)M^^)¥«*MC0A 1 Mikit* . P 
MJ:0t>n{lj<7)^-^l:<-r§ o iix^Wtii^tM 

mti>%&. Jt(r>?z#>. nWcvMzfttfmti&^l: 3 iz 
■Th fc&blz , A l m&ti&Xk I^Sl a&ftatMIHMfcJI 

p WO*t4 F F P (OJ^^a^i 3 5: t> O** p ffl? 9 y 
[ 0 0 2 3 ] $ h fc, *fKB<Oi*?Sr*i|MSt LT. £T 
6. L*^A l £#tmfBBMPIWW4A l fcS-i&^fc 

«ojt9*.aaww»*#M.' pmrnzmK-tztvi am 

tdsb. -*mm i 3 fc nil i 0 . p B{g!l£??< -r •& 
Itt-ft^fcOTSft. ftttfi*$rJKJSfc LT. nl& 1 0 

[0024] ^BJ^ffme&^T nil. pltiSS 

wm\z\$^ >m%< t ^^mss-^-r-s^w^t 

H?$r< , mi OJOKfcatffl^&i t *>T* 4. ft«t» 



0. 2jumj£lT. gi>#tL<ti0. l/xmlilTh-f- 

4. o. S/imiHryp- TOfBBb&^v^fc, ry 
tix^KTyY-yt^xtsh?. P-<o««t* 

[0026] fit&^Si 0 =5f 5 nffi!|^ ^ v FJf 

7 . p1??7 k^i o im&m s tcft 1 1 J®*-*-* 

pB? 5 -y Ymnmmcmhw&Lizmizfohm. 
im^mwrntn-mmx". w&momaA Ymt^t 
mz&f&t&zt fcT-# h . ±?zyttiA Ym**wm 

[0027] $ ^>{C. SttS(i^< fc OCDttFM 

mmx'Bf&t&t, v~^m=F. LED^toia^ 

^-y^hn-AHTCt^. 0. l umX *) i>m^b 
y^JlZbSklzk <om$>X*%<%:K), Efca<3flLb&*2w3r 

[0028] 

immmn (m3<nmm) 

wffii>tem(?)M*7frtt>cDX'$>& . wtf. ^comzmz 

[0 029] (TifiS) t7r^ ZJ: D^Sr-I.Sa&Kl 
C0±fc, MOVPESifflV^t 5 0 blCStt^ffiBTG 

ho— AC0J^JST^§^ Wy7Tl«±fc9 0 
OrJSUfC. Tyh*-7°GaNj; K>%&TMm2$:4ju 

m<7)imx'mg : mt&. z\<DTi&mte&Mm%mttmz 
mmnz.jm.hx. mzmim^m^smcommm.^n 
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, 10/* mmTOl^fciiS-ri) t jWH* L 
V*. lS(Jt7T-fr«fl SiC, ZnO, Xt* 

*rcu$, S^^tetMft£«fiJ;9ft&Msr£ffl 
^£ i t#r# « . ft#£^Ti^«ttJmi8tf09£tr 

[0030] (&mm3 ) Timmmk. Tmm2<om 

Xh^T^?* WX?£jgj£U CVDg 

SP) 2jum<7)S i 0 2 i9ft&ffigS^3£ljumc7)JPJ? 
•CBJS-T4 . «»9JEmt LTfix b ^ t^K. H >y 

fit LTii, MiJfBMfc^* (Sio,), WtirA 
t(Si x N y ) „ m&-?y (TiO,) .-BMk^a 

1 2 0 0mtO]BuS**^4^R9*ffl 
[0031] (S^^*»K4 ) «HK3JRl£fc 

MovpEfe<&jiv\ ryp-rGaNio^SM 
M-ft%¥»MK4ti. mfitzmh&m&XMiPTwm 

2 i 0 4>4>ft< , Wxtf 1 0 7ffl/cm» JJlTL*«5r< . £r 

[0032] (nffla^^^hjie) ^ v m-im^m 

WW&A<n±JiZ^ S i * 1 X 1 0 19 /cm3 F— 7L/iG 
aNj:*)*r*nfl|3>'^^hS5*4jumOillS"Cfl8* 

[0033] (??y:?R&ilJi6) mz, S i £ 5 X 1 
O^/a&Y-TLtel n 0 . 0 ,Ga 0 ; 84 NiOW?5 
>y?HiitB6S:0. 1 5jumOJWTl«*S*4. ft 

[0034] (nI?77Kf7=«fl)<J:(;lI 
BfcS 15:5X1 Oie/cm 3 h'-7*LfcGaNJH*2 5 

Ga 0 . 70 Njg§r2 5*>^Xhn— A«0iUmS*$* 
4 . LX 2 0 g fcr , Si i&ftfz><nSk&m?&& < L 
•CGaNlt2 5*ynbn-A)SSS^ IUTA 

-S-A 1 ,. 29 Ga| li , 1 NIS2 5*y^bn-AOl? 
T«$tf&„ fti>\ A 1 0> jjGa,,,, N<7>mikm±jE 
SlfttftTfiftV^ 30gJa»J±, GaNJB<755fefcjjg*3 
-gtf:GaNJ;9kS i^i^§^>t^< Us Si 
H-TGaNlJi^-tiT, fift^jfcte«S$^r/£A 
1 GaNj: DtA 1 *frfi#S 6 lC*fcfrVVr>' H— TA 



< S i H-7GaN|t, 7^ K— 7*A 1 „ Ga 1 . x NS 
t Sr^-fc-yrT 1. 2^m(240^7) J&KS-^fJL 
Si^t^Sjfcft, r>-h - -TGaNJgSr2 5^->'^' 
Xhn— A, 3fcfcJ&££-£TfeA 1 GaNiHS^fcA 
I ^Wis^ft V "»T > b-7A 1 G a N £ 2 5 ^V^X 
hO-AjSftS-fr*. fUAl GaN<3*Bfo)!M*&3g 
0. ljum (2 0^7) «itJ¥T«ft# 
7yH-7GaNt, 7>K-7GaNkttri±^(c 
i£Jb§-£l> itfciD. Ai ^fcWfcfiSfc^fr < ft-? 
Tff< AlGaNL Si ^ti^m<^^T 
1f<GaNfc*»ii,5:&«»^aBfti0n«^5 v 
1. 3/zm«JKJ*Tj&ft§-£&. 
[0 03 5] (5S14JS8) ^7>F-7I n„. 01 Ga 
o. 95 Ni Oft^KMS^ 1 0 0^-y^X hD~A<?)JU? 

8^T7>K-7I n 0 . 2 Ga„. 8 Nj;^ 

Ke+#F+^+#F+|5S^omT. »KJ?3 6 0:t 
V^X h n-AO^Ma^#F«it ( M Q W ) <7)*SttJ! 

[0036] (pM^^^7°®9) Mg^l X 1 

O 2 o/cm3 K-Tt5tpMA 1 „. , Ga 0 . 7 N «fc 0ft4 P 
ffiS^^r >y 9 Sr 3 0 0 ^-V^X h n-Ac7)|RffT« 

[0037] (pi^77KI10)^;l@gt7y 
K-7GaNf£2 5*>^hn-A^J^ 
TA 1 tttfXZfrrMZ^L-ZA 1 Sffi»*^fl-tfc 
Al GaNJli2 53r>-^hO— A<OJKS 1 CjR€§'fr 
4. ^LT2Hiat, Rt<7yF-7GaN^2 5^ 
y/xha-iMi?^, ggv^TA l &l3tfx<7)A*m 
UA 1 GaN&2 5^n>n-Aig8^ 
*. 30aja»tt. MSSftAlGaNiHA 
l^aj&^p^^T^K-TA 1 GaNJB^flE^S-fr 
4. ^CDiofcLT, 7yF-7GaNi2 5^X 
h n-A t v A l Jb6^=FT(i2e> S 3t)«JX®fc:# < ft 
->Tfi<7>'K-7A lGaN|2 5^y/Xhn-A 

7GaNI^ 2 Sty^hn-AMSf , 
fc^fi^-tit-^ry H-TA 1 G a «£ Oi>Al 
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ifi^A 1 GaNJB&2 5^>^'Xhu— A<?)jKJ5T'j£ 
WE* «SffiiA»6«fi.5tifi!-o-?:. MgOjl 
=5r-3 Tff < M g h*-7°G a NJf 2 5 ;t ^ 

Sr8X 1 0 19 /cm 3 K-rL^:GaNJl^jS;*?-ti: s 
<0»fc7y F-rA 1 ,.,Ga 0(8 NKJtt3t, gf|- 
T*0. 75x*m ( 1 50^T) iWidfc 

^<&-?Tfr<GaNJI2;. A l#fr*jWJdl!K:#<flr 
^xn< A 1 GaN«tA»^!SrSKB^fflat^p|B^9 

[0038] i<0 «t p (3@@?Jff £ nffl^ 5 >y H 
B 7 £ l . ( riy K ^ v ^;^^f'-^S± 

tA 1 u Ga u N) „ P Ii?77KJil0l'O. 8ju 
m (Ay K^f-v -y rx^^^^T'A 1 0 . , G a 0 . 8 
N ) t Zim&tZ <! biz J: 
WT'ffl t a*6 6 fi/M" < # D , BW&ateT Lrt: I- -if 

[0039] {v>m^y??hmii) mmz. vm? 

7 7PI1 O^JiC, Mg^lxl O 20 /cm 3 
^pSGaNJbO^^pffllla^^^ hJfl 1*1 5 0^ 

[0040] fiLbtfOJ: 3 fc LTM«^fls£j£K§-£ 

s&fcffiffiifcfts-thfcSL rie (gostt^^x^f- 
[00413 ^, mite^k^tepM^y?? hm 

lit. pl^^'yb'llOtlX-yf^U, 4m 

■y S^MffifcZ r 02 J: D &&ffei§$i2 2 Lfc 

%<vmm$:itLX. NifcAuiD^Pt^ 
OfcJBWtU — -ft. TifcAl i0^nlt2 2^ 

[0 0 4 2] JJLh^iofcLT. nUtpHtli 
J*tfe'>x-/MJD^7T>fraSEtW*t"C 7 0 jurat 

fi^r s . ftffiswt; s i o 2 1 t i o 2 j: o %&mmfc 
^mmzmmi^ mmzprnmiz^n^^ix-. a—* 

[0043] i ^ —fm-f-commsu 1 <o«mu£ t 

l'— ?Hffi£>Tj L , J^'Jpn. J. Appl . Pbys. Vol . 36 (199 
7) lzmkLKi><QI,z}tmi,T. BW**5 0%JSLbffiT 



U 2 0mWcotHMz^X. 3 0 00Bffl8feLL«9jlK 

[0044] [n»0«2] (micomm) 

GaNJSfcK— T-T&S i<7);S£ 1 X 1 O^/cm 3 
U A 1 GaNa^ffittltW^t^-, 

t, a i amfcfc/hs ^zmmmzLximT-m* 

f&nmt& . fit. $S14JHte88fi t/S«t»4 0 . 1 
miOj^JS^G a NJft A 1 G a Nf t &%|| LfcfKWti 

mmiz lx r y h — y t -t h . 

[0045] *fcp«?7-yKJIl 0fcj£g§HiN5IR 
GaNtP-rtiMgOi*5X 1 O^/erfi: 
— JSfcU A 1 GaNJfcO^ttJg^^tlSK^o 

t n a i aAjts** <-thmmwiz\jxw^f-m^: 

J«ftS-«:£. fit. ffittJHteSS£L!tMtftl.8 0 03|- 
y^hn-^<JDJK/?<r>GaN«i:A 1 GaNJlfc^m 

mt£:mmz. mmzLxry^-yb-t^ . 

[0046] -e^fWi^TSBtU! 1 k RHHc LT V—^ 

*?£#a? Lft: t ; % . zcou—m^-immm 1 tit 

2 0 0 OBflBUJLh^It-^- HoaBB6aH8t*L 

fc. 

[0047] [HJtW3] (^2^)11) 
SUt0!l(C*it^T, n«?5vKJi7fcjfcft3-££||i 

Al GaNJIiOA lafitt^A l 0 , i0 Ga 0 . eo Ni: 
— ^t2LT. GaNC S i COfi^vSffigt® 

m-&izm-?x&%<-t&mmmtzLxmm¥m$:f& 

<7)MJ?^)GaNjii:A 1 GaNJI&£^L*:ffltfttl3 

[0048] iftpj|j>? y FJB1 O&^S^r&lg 
t= s Al GaNOAlialMA 1 o. 15 Ga 0 . 86 Nk — 
MlZ t-X . GaN(cH-r^-4Mg<OM^SttJB3&»/!,ai 

s-a-*. fiu sseaifc:»ifiLfcHtc*s8 0 03r^ 

Xhn-AiOjSJpOGaNBtA 1 GaNlh^fJt 

fc««H±. l^^fc tr ry v-yt-tz . 
[0049] zcom&xmmm 1 1 mmz uu-f 

K LT^IHfBi±_h# L/t^\ 2 0mWoai*tt5V^ 
T . 1 0 0 0 B#p H 11jUi<7)m-^- H<?«iSBS56«*iSL 

[0050] £*MM4] SQ*fflJlto*JV^Tpflf^«y 

7-jg 9 sjRss^fc ^« , nigfij 1 1 mrniz LX U- 
ymTZftW: Ltztzz, n-mmrnx'^Mmmm 
i^coiizimhx , m=m~rLtzi>K 2 0 mwxnm 

[0051] c^jsm 5 ] n 3 i£&%pMcvm<?>mmiz 
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06— &mm— &tt&*iLx^&i><7>t-r&. vxrz.cr> 
[oo 52] mmi tmmizbx, y-yr^rx o& 

G a N J: 0 * £T8l* 2 f: 4 j« m<Ojg»t'^$-frJt 

[0053] ( mima^mwmm4 a ) ummmk. 

MOVPESJMl\ SiP»7GaNil9!3:§i« 
*3ttWB*l O/im^JR&T-BEJIS^ &»M3±gff£ 
GaNTfl^f, HVPESgUSgfjSU Ga^ 
/K HClXfX. NH 3 „ ^^V-XTXSrfflV^T. Si£ 
5X1 0 1 T/crfF~TLfcGaN«ti9**ffi'fl:SF#^» 
4 4 £ 5 0 0 ;u mOjl^T«$ * & . JAfitiL 
t7r^Tl«l, MR3.. &£VT> h'-TGaN 

[0 0 54] -eof^ MOVPEgKffl^T, SflSHj 

[0055] Wi§m 3 iZTjk-t <t o iZ V -y L . 

nli2 1 %&m&fm4 4cr>im£:ffil l zBm-2>PJS'\- 

fcSrT I- — S i £ H -T Ltz G a N £SM fc L 
[00 56] 



-ifzmz&z-mymt Lxmmfcmt&cotzftmzm. 

it* !f*? iZ^xmm Ufc**, *awniu—*» 
: Fjtfifc4 < , led. J: 3 ^fla»¥** 

[a 1 ] *m&>-98mGtos v-4jrm^<Dwmt 

[02] 0i»ng!?-5>y K17KpI?7 7 KJg 

10^ t*cDX*/Mf-; \'y h* sr^-ria 

[ El 3 ] *M£Oft<9HI60i^<& U-irSPFtfJflBt 

[^^BH] 

1 ■ ■ ■ ■ Hffl*ffi 

2 • • • • tjsji 

3 ■ ■ ■ ■ ffi^SI 

4, 44 ■ ■ ■ - mmtmimffi. 

5 - • ■ - nfiiluv^^ 

6 - ■ • - 7?v7ffi±m 
7 • • • • nl^7 7 KS 

8 • ■ ■ • Stt/f 

9 - ■ pffl3rvv?m 

1 0 • • ■ ■ pfflf^^vKiB 

ii--- pM^y??hm 
20 • - - - 

2 1 • • ■ ■ n^ffi 

2 2 - ■ • • S&ftffit 

44' • • • nmm&!m 



[01] [02] [03] 




